We report bilayer-graphene field effect transistors operating as THz broadband photodetectors based on plasma-waves excitation. By employing wide-gate geometries or buried gate configurations, we achieve a responsivity~1.2V/W (1.3 mA/W) and a noise equivalent power~2×10 -9 W/√Hz in the 0.29-0.38
architectures, 11 showing fast response times and high responsivities. This approach was also extended 12 to
InAs nanowire one dimensional FETs, allowing RT detection of THz emission in the 0.3 -3 THz range. 12, 13 The operating mechanism of a FET detector 14 can intuitively be interpreted as deriving from the nonlinearity arising from the simultaneous modulation of carrier density and drift velocity by the THz radiation. 14 When a THz beam is funneled onto the channel of a FET, it modulates the gate and source/drain potentials, generating a continuous source-drain voltage u (or current i) 14 which can be maximized by varying the gate bias V G . This modulation leads to excitation of plasma oscillations that can either propagate in the channel (plasma waves) 14 or be damped (overdamped plasma waves). 14 At THz frequencies plasma waves decay on a distance d w = s, [14] where s is the plasma wave velocity (typically assumed ~10 8 cm/s independently from the channel material) [14] and  the momentum relaxation time. If the FET gate length w G > d w , plasma waves excited at the source decay before reaching the drain, and broadband THz detection is achieved. 9 The same condition occurs in the low frequency regime 2 <1 ( being the frequency of the THz radiation), where the plasma oscillations decay with a frequency-dependent characteristic length 9,14 l ( ) .
The unique optoelectronic properties of graphene make it an ideal platform for a variety of photonic applications. 15, 16 In particular, due to its high carrier mobility, gapless spectrum, and frequency-independent absorption, [16] [17] [18] m (Fig. 1a) . In B, one lobe of a log-periodic circular-toothed antenna is fabricated by EBL and metal evaporation to act as buried gate. After deposition of 35 nm HfO 2 by ALD, S and D electrodes are fabricated.
Similar to sample A, S is the second lobe of the antenna, while the drain is a metal line connecting to a bonding pad. The channel length is 2.5 m, its width 7.5 m, while w G = 0.3m (Fig. 1b) . A BLG flake is then placed onto the pre-fabricated electrodes by wet transfer. 28 Fig . 2 compares the Raman spectra of the flake prior and after placement onto the electrodes. The "2D" peak shows the characteristic multi-band shape of BLGs. 26, 27 The absence of a significant Raman "D" peak prior and after transfer indicates the low-defect In all cases, the vertically polarized incoming radiation impinges on the FET mounted in a dual-in-line package, with an optical power P t = 1.8 mW (fixed frequency source) or P t = 0.34 mW (tunable source). Raman Shift (cm -1 )
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